A Gram-staining-negative, rod-shaped, red strain, HME8457 T , was isolated from a freshwater stream located in the Republic of Korea. A phylogenetic tree based on 16S rRNA gene sequences showed that strain HME8457
The genus Pedobacter, belonging to the family Sphingobacteriaceae, was proposed by Steyn et al. (1998) with the description of four species: Pedobacter heparinus, Pedobacter piscium, Pedobacter africanus and Pedobacter saltans. The description of the genus was subsequently emended by Vanparys et al. (2005) , Hwang et al. (2006) , Gallego et al. (2006) , Zhou et al. (2012) and Farfán et al. (2014) . Strains of species of the genus Pedobacter are Gram-staining negative, strictly aerobic, non-motile, rod-shaped and have MK-7 as the major menaquinone and DNA G+C contents of 33-45 mol%. The genus Pedobacter currently comprises 44 species with validly published names (http://www. bacterio.net/), including the recently identified species Pedobacter ginsengiterrae, Pedobacter ginsenosidimutans, Pedobacter luteus, Pedobacter ruber, Pedobacter tournemirensis, Pedobacter jejuensis, Pedobacter nutrimenti and Pedobacter antarcticus Oh et al., 2013; Margesin & Zhang, 2013; Urios et al., 2013; Kook et al., 2014; Derichs et al., 2014; Hoang et al., 2013; Farfán et al., 2014) . Strains of species of the genus Pedobacter have been isolated from different environments, such as soil, activated sludge, compost, chilled food, glaciers and water samples (Joung et al., 2014; Derichs et al., 2014) .
A water sample was collected from a stream (Dorimcheon) in Seoul, Republic of Korea (37u 309 190 N 126u 539 370 E). Strain HME8457
T was isolated from the water sample by the dilution-plating method on R2A agar (Difco) at 30 u C. It was routinely cultivated on R2A at 30 u C and preserved at 280 u C in distilled water supplemented with 20 % (v/v) glycerol.
The 16S rRNA gene sequence (1386 bp) of strain HME8457 T was determined as described by Cho & Giovannoni (2003) with a pair of universal primers, 27F and 1492R. The 16S rRNA gene sequence was identified using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) and compared with sequences in GenBank using the BLAST program (http://www.ncbi.nlm.nih.gov/Blast.cgi). Phylogenetic analysis was carried out using MEGA version 6 (Tamura et al., 2013) , after multiple alignments of the data with CLUSTAL W (Thompson et al., 1994) . Phylogenetic trees were reconstructed using neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms in MEGA 6 software. The topology of the neighbour-joining phylogenetic tree was evaluated via bootstrap analysis (Felsenstein, 1985) showed that strain HME8457
T grouped with members of the genus Pedobacter. Strain HME8457
T also clustered with the genus Pedobacter in the maximum-parsimony and maximum-likelihood trees (data not shown). This phylogenetic inference, together with the level 16S rRNA gene sequence similarity (,97 %) (Wayne et al., 1987) between strain HME8457
T and the five most closely related species of the genus Pedobacter, suggest that strain HME8457 T represents a novel species of the genus Pedobacter.
Cell morphology and size were determined by using light microscopy and transmission electron microscopy (JEM1010; JEOL). Gram staining was determined using the bioMérieux Gram Stain kit according to the manufacturer's instructions. Gliding motility was examined using the hanging-drop technique on fresh R2A broth culture (Bernardet et al., 2002) . Oxidase activity was evaluated via the oxidation of 1 % (w/v) N,N,N9,N9-tetramethyl-pphenylenediamine dihydrochloride. Catalase activity was determined by assessing bubble production in 3 % (v/v) H 2 O 2 . The presence of flexirubin-type pigments was investigated from colour shifts after exposure to 20 % (w/ v) KOH solution (Bernardet et al., 2002) . Anaerobic growth was tested on R2A agar at 30 u C for 3 weeks using a GasPak EZ Anaerobic container System (BD). The temperature range and optimum for growth were determined on R2A agar at 4, 10, 15, 20, 25, 30, 37 and 42 u C. The pH range for growth was determined in R2A broth adjusted to various pH (initially pH 4.0-10.0 at intervals of 1.0 pH unit) and assessed after 2 days' incubation. The pH of R2A broth was adjusted by adding 0.1 mM sodium acetate buffer (pH 4.0-6.0), 0.1 mM phosphate buffer (pH 7.0 and 8.0) or 0.1 mM sodium carbonate buffer (pH 9.0 and 10.0). Growth in the absence of NaCl and in the presence of 0.5 % (w/v) and 1.0-5.0 % (w/v) [at intervals of 1.0 % (w/v)] NaCl was assessed after 2 days' incubation in R2A broth. Additional biochemical characteristics were determined using the API 20NE, API ZYM and API 50CH kits (bioMérieux) and carbon source utilization was evaluated by using a Biolog GN2 microplate according to the manufacturer's instructions. Growth was assessed on nutrient (NA; Difco), marine 2216 (MA; Difco), tryptic soy (TSA; Difco), blood (Difco) and MacConkey (Difco) agars. DNase activity was assessed on DNase test agar (Difco). Hydrolysis of casein T are given in Table 1, Table S1 (available in the online Supplementary Material) and in the species description. Strain HME8457
T exhibited a number of phenotypic similarities to species of the genus Pedobacter, including being Gram-staining-negative, aerobic, rod-shaped (Fig.  S1 ), non-motile, and oxidase-and catalase-positive. These features of strain HME8457
T are typical of members of the genus Pedobacter. However, several characteristics of HME8457 T , such as its ability to utilize a-ketoglutaric acid and to produce acid from maltose and lactose distinguished this strain from other strains of species of the genus Pedobacter (Table 1 ).
The genomic DNA of strain HME8457
T was extracted, purified by using a Genomic DNA isolation kit (Solgent), and the DNA G+C content was determined by the thermal denaturation fluorimetic method (Gonzalez & Saiz-Jimenez, 2002) . Fluorescent DNA melting curves were generated in triplicate. The DNA G+C content of strain HME8457
T was calculated using linear regression analysis of the melting temperature (T m ) plotted against calibration reference strains. ; 6, 'Pedobacter soyangensis' HME6451. Data for strains 1 to 6 were obtained from this study, except the DNA G+C content of the five reference strains (An et al., 2009; Yoon et al., 2007; Luo et al., 2010; Joung et al., 2014) . All strains grew on R2A, TSA and blood agar but not on MacConkey agar. All strains were positive for oxidase and catalase activities, aesculin hydrolysis, b-galactosidase, alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase and acid phosphatase activities and for the utilization of aesculin ferric citrate. All strains were negative for nitrate reduction, glucose fermentation, arginine dihydrolase, urease, gelatinase, lipase (C14), trypsin, a-galactosidase, b-glucuronidase and a-mannosidase activities. +, Positive; -, negative. Fatty acid analysis was performed on strains HME8457 T and the five reference strains. Cells were grown on R2A agar at 30 u C until they reached the mid-exponential growth phase. Fatty acids were saponified, methylated and extracted using the standard protocol of the Sherlock Microbial Identification System version 6.1 (MIDI). The fatty acids were analysed by GC (model 7890; Hewlett Packard) and identified using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . For analysis of respiratory quinones and polar lipids, cells of strain HME8457
T were harvested from R2A after incubation at 30 u C for 2 days and freeze-dried. The isoprenoid quinones of strain HME8457
T were analysed by TLC according to the protocol of Minnikin et al. (1984) . Polar lipids were extracted according to the method of Minnikin et al. (1984) and separated by two-dimensional TLC (plates were coated with silica gel, 10610 cm; Merck). Chromatography was performed by using chloroform/methanol/water (65 : 25 : 4, by vol.) in the first direction, followed by chloroform/ methanol/acetic acid/water (40 : 7.5 : 6 : 2, by vol.) in the second. Plates were sprayed with 10 % (v/v) ethanolic molybdophosphoric acid (Sigma) for detection of the total polar lipids, ninhydrin (Sigma) for aminolipids, a-naphthol for glycolipids and molybdenum blue (Sigma) for phospholipids. The sphingolipids of strain HME8457
T and Pedobacter glucosidilyticus KCTC 22438 T were extracted according to the method of Yabuuchi et al. (1990) . The presence of sphingolipids was confirmed by two-dimensional TLC with 0.4 % (v/v) ninhydrin in butanol.
The DNA G+C content of the genomic DNA of strain HME8457 T was 33.3 mol%, which is in line with that reported for other species of the genus Pedobacter. The major fatty acids of strain HME8457
T were iso-C 15 : 0 , summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c), iso-C 17 : 0 3-OH and anteiso-C 15 : 0 (Table 2) . The fatty acid composition of strain HME8457
T was similar to those of the five reference strains, with only minor quantitative differences. The only isoprenoid quinone of strain HME8457
T was menaquinone 7 (MK-7). The polar lipids of strain HME8457
T were phosphatidylethanolamine, one unidentified aminolipid, and two unidentified polar lipids (Fig. 2) . Strain HME8457
T and the five reference strains had phosphatidylethanolamine, an unidentified aminolipid, and unidentified polar lipids in common. However, strain HME8457
T differed from the five reference strains by the absence of the unidentified phospholipid and unidentified aminophospholipid (Zhou et al., 2012; Joung et al., 2014) . Sphingolipid was present in strain HME8457
T ; sphingolipids are a distinct feature of members of the genus Pedobacter (Steyn et al., 1998) .
On the basis of the phylogenetic distances, morphological characteristics, fatty acid profiles and quinone system, strain HME8457
T should be affiliated to the genus Pedobacter. However, several of the phenotypic characteristics (Table 1 ) and the polar lipid profile of strain HME8457 T distinguish it from closely related type strains of species of the genus Pedobacter. Therefore, our data suggest that strain HME8457
T should be classified in the genus Pedobacter as a member of a novel species, for which the namehttp://dx.doi.org/10.1601/nm.8232Pedobacter rivuli sp. nov. is proposed.
Description of Pedobacter rivuli sp. nov.
Pedobacter rivuli (ri9vu.li. L. gen. n. rivuli of/from a small stream).
Cells are Gram-staining-negative, non-motile, aerobic rods and approximately 1.2-1.4 mm60.3-0.4 mm after 2 days at 30 u C on R2A agar. Colonies on R2A agar are red, smooth, convex and circular with entire margins and 1.5 mm in diameter after 2 days at 30 u C. Growth occurs at 15-30 u C (optimum, 30 u C), at pH 7-8 (optimum, pH 7.0) and with 0-0.5 % (w/v) NaCl [optimum 0 % (w/v) NaCl]. Oxidase and catalase activities are positive. Flexirubin-type pigments are not produced. Growth occurs on NA, TSA, R2A and blood agars, and no growth occurs on MA or 
